Public debt can affect the income distribution in different directions, depending on how the debt is used. The interest payments by public sector can also have impacts on income distribution. Public domestic borrowing in Turkey decreased since 2000s. This study informs about the public debt in Turkey in 2000s. The developments related to income distribution are analysed using income decomposition method and the related data. It is found that decreasing borrowing demand of public sector and decreasing real interest rate occurred simultaneously with decreasing financial income of households and this can have an improving effect on income distribution.
Introduction
Income inequality has a tendency to rise in recent years. Alvaredo et al. (2017) claim that income inequality increased in North America, Asia and Europe and became stabilized in Middle East, albeit in high levels, since 1980. According to the Gini coefficient values calculated by Hein (2015) , Gini coefficients in 15 most developed countries, based on before-tax income, increased in the first ten years of 2000s except for Netherlands. Income inequality can be attributed to several reasons, including political preferences of policy makers, the side effects of economic policies and business cycles as well as structural changes such as financial developments, technological progress or bargaining power of trade unions.
Income inequality in Turkey measured by Gini coefficient decreased in recent years according to Sefil-Tansever (2017) . The calculations of income inequality in Turkey are based on Survey on Income and Living Conditions (SILC) data gathered by Turkish Statistical Institute (TURKSTAT, 2018b) . According to inequality decomposition used by Sefil-Tansever (2017) , inequality in income distribution mainly comes from labour and entrepreneurship earnings for the period between 2006 and 2014 (SILC data started to be collected in 2006). The weight of labour earnings in income inequality increased since 2006, while the weight of entrepreneurship declined. Government policies can positively or negatively affect the income distribution even when these policies do not aim at income inequality. The role of public sector in economy has distributive impact, whereas taxation policy and transfer expenditures to the society lead to redistributive impacts. However, the relationship between public debt and income inequality is analysed in a very limited number of sources. Public debt can affect the income distribution of a country according to its two main aspects: from whom the money is borrowed and what the money is used for. Salti (2015) uses a cross-country panel data about the lender to public sector to design an econometric analysis about the determinants of inequality and the role of public debt and debt composition. The results indicate two important findings: first, the level of public debt was significantly and positively related with income inequality and second, the share of domesticallyheld debt in total public debt was significantly and positively related with income inequality. The composition of public debt is one of the factors to be dealt with in the present chapter.
The present paper aims at illustrating the trends of Turkish economy in 2000s, regarding the budget balance and public borrowing. Then, the signs of relationship between these two groups of indicators are interpreted. There are two channels through which public borrowing is expected to affect the income distribution: through the interest payments for domestic public debt and via social transfers. Data used for analysis in this study is obtained from two main sources: One is the budget and financing data from Undersecretariat of Treasury of Turkish government and the other is the data of Survey of Income and Living Conditions, conducted by TURKSTAT. In addition, the data on ownership of bank deposits from BRSA (Banking Regulation and Supervision Agency) and data on fixed capital formation from Ministry of Development is used. Başlevent (2014) , who also uses SILC data, underlines that evaluation of the redistributive impact of social transfers on income inequality in Turkey is difficult, mainly due to the lack of detailed data. Başlevent argues that the data is limited to evaluate the effect of social transfers on income inequality because some payments to individuals and households are lumped together. This is one of the problems confronted during this study, too; and will be explained in detail.
The remaining part of this paper is organized as follows: In Section 2, data on Turkish public sector after 2000s is analysed under two headings: tax collecting, social transfer payments and investment by public sector are analysed in Subsection 2.1 whereas the magnitude of revenues and expenditures, the debt position and interest payment position of public sector are examined in Subsection 2.2. In Section 3 income distribution in Turkey is demonstrated by means of a detailed examination of SILC data. The focus is on the effect of different types of income on income inequality. The role of public sector on this effect is discussed. Section 4 concludes.
Public Sector in Turkey
Cyclical policies of public sector can affect the income distribution in different ways. The aim of the present chapter is to reveal some hints on the relationship between the cyclical public sector policies and income distribution. Therefore, an analysis of tax collection, social transfer and investment activities and debt position of the public sector is given in the following subsections.
Public Sector Activities
The Central Government Budget Balance and Financing Data of Turkey announced by Undersecretariat of Treasury demonstrates the central government budget revenues, central government budget expenditures and budget financing of Turkish government for the years between 2006 and 2017, on a monthly and annual basis (Undersecretariat of Treasury, 2018). Data is also available for general government budget; but central government budget data is more extensive than general budget government, because general budget data includes "public administrations within the scope of general budget", according to the Public Financial Management and Control Law No. 5018, where central government budget covers special budget administrations and regulatory and supervisory agencies in addition to the institutions within the scope of general budget. Both budgets exclude social security institutions.
Data is also available for the period between 1994 and 2005, under the heading of "Consolidated Budget Balance and Financing". This data covers general and annexed budget administration. The data for this period is less detailed than the data released after 2006. It includes amount of total revenues and total expenditures, interest payments (both domestic and foreign), net borrowing (both domestic and foreign), taxes within total revenues (both direct and indirect), but does not include the sub-items of expenditures. The budget data released after 2006 includes social transfers and transfers to households, which is meaningful for the purposes of this study; but for the years before 2005, data does not include these details.
The data about public budget and finance released by Undersecretariat of Treasury (2018) is given in million TL units. Due to inflation concerns, the amounts will not be used as numerical quantities. Every quantity will be expressed as a ratio to some other quantities (i.e. total revenues, total expenditures, or GDP) in order to avoid misleading results.
When the sub-items of revenues are analysed, it is seen that the revenues are grouped as tax revenues, other budget revenues, revenues of special budget industries and revenues of regulatory and supervisory institutions. For the purposes of this study, the rate of tax revenues to the central budget revenues on annual basis are composed and given in the following Table 1 . As seen in the table, the share of tax revenues within the central government budget revenues increased almost continuously during the given period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) .
Treasury data includes budget expenditures under two headings: primary expenditures and interest payments. In the data belonging to 2006-2017 period, primary expenditures are detailed and the subheadings include "social transfers" and "other transfers to households", which are useful for this study 2 . The share of social transfers, other transfers to households and sum of the two items in total central government budget expenditures are calculated and given in Table 2 below. The data illustrates that the share of social transfers in total expenditures increased in time. According to the public sector general balance data released by the Ministry of Development (2018), the ratio of net fixed capital investment by public sector to the GDP fluctuated since 2000. The data is shown in following Figure 1 . The data illustrates that the share of net fixed capital investment in GDP decreased in the first years of 2000s, started to increase in 2004 and stayed near 4% since 2008.
The composition of government fixed capital investment on fixed capital is given for the period 2000-2014 in constant prices (1998=100) (Ministry of Development, 2018) . Total investment is divided in to machinery investment and construction investment. The data is illustrated in Figure  2 below. Public sector investment in constant prices decreased in the first years of 2000, similar the share of net investment to GDP. The increase after 2004 is more significant. It is obvious that the level of machinery investment stayed stable and the rise in public sector investment stemmed from the rise in construction investment. 
Public Sector Debt Position
Although domestic public debt is an important issue for majority of countries, it is not explored adequately because concerns about the foreign debt dominate the literature (D'Erasmo & Mendoza, 2016) . During European fiscal crisis in the recent past, governments' domestic debt ratios were very high. Domestic debt of government is also high in Turkey; but it is not considered as a hot issue as the foreign debt.
Turkey is a deficit country. Although the country gives a primary surplus, when interest payments are included, the position turns to deficit. During the period covered by this study, Turkish government continued to borrow in order to finance its budget deficit. The ability of revenues to cover the expenditures was low in the beginning of 2000s, but then this ratio improved, with the exception of 2009. Nevertheless, Turkish central government budget did not experience a surplus since 2000s. The ratio of total revenues to total expenditures is given in the following Figure 3 . When the available data on the debt structure of Turkish government is analysed, it is seen that data on total debt stock, interest payments, annual net borrowing and cost of borrowing, holders of debt, for both domestic and external debt, can be reached. In order to be compatible with purposes of this study the focus is on domestic debt of the government. In order to understand the debt position of Turkey, first, the gross and net debt stock are analysed. Undersecretariat of Treasury data contains the necessary data under the heading of "Public Net Debt Stock Statistics". The quarterly gross domestic and external debt amounts are given in Turkish liras; net debt stock is calculated by subtracting the Central Bank net assets, public sector assets and unemployment insurance fund net assets from gross debt stock; and then, the amount is divided by GDP. The ratios of gross domestic and external debt to GDP are calculated, using the values given for GDP. The obtained results of calculations are shown in the Figure 4 below. Domestic and foreign gross debt stocks are given separately. The amount of net domestic and external debt is also given in Treasury data (Undersecretariat of Treasury, 2018). The net borrowing of the government sometimes exceeds the budget deficit, and sometimes it is below the budget deficit when the rest of the deficit is financed by privatization revenues or cash money. The ratio of net borrowing to budgetary cash deficit (which is negative for each year in the period of interest of this study) is very volatile. This volatility is shown in Figure 5 . The interest payments are also important for this analysis. As mentioned, Turkish government continues to borrow every year; the finance account is always negative. However, the amount of interest payment does not change in time; so, the ratio of interest payments to total expenditures decreases in time. This can be seen in Figure 6 . The ratio of domestic and foreign borrowing to GDP for the public sector indicates that public debt decreased in terms of its ratio to GDP (Ministry of Development, 2018) . Table 4 below. (2018) The "non-residents" are defined as "investors of debt securities who are residing out of Turkey and the foreign branches of domestic banks"(Undersecretariat of Treasury, 2018). As seen in Table 4 , the share of retail holders and CBRT decreased substantially in the given period, whereas share of corporate holders and non-residents increased. The decrease in retail investors' share means a decrease in the share of households.
Analysis of Income Distribution in Turkey
In this section, income distribution in Turkey is analysed using SILC data. The methods used during the calculations are explained in detail. The results are interpreted with respect to the information given in previous sections. The Survey on Income and Living Conditions is conducted by TURKSTAT since 2006. The data for the years 2006-2016 are released so far. The data is annual. Individuals and households are asked for their living conditions and the income they earned in the previous year. Therefore, each year's data covers the information for the previous year and the available data belong to the years between 2005 and 2015. In order to focus on the subject of interest of this study, questions about living conditions and corresponding answers are not considered. Instead, answers to the questions about income types are analysed. The survey consists of two questionnaires; one for individuals and one for households. Data about income is collected via both questionnaires. The individuals are numbered with respect to the household they belong to; the incomes of each individual in a household are summed up to the income obtained by the household as a whole, and then, the total income of a given household is calculated and weighted with respect to its representative power the household size. These manipulations are done in STATA program.
One problem with the data is that, the questions about income changed during the period. Some new items are added and some items are deleted. The income items in individual questionnaire, their codes and the years they are obtained are as follows:
• FG010 -Total annual net employee cash or near cash income (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG020 -Total annual net employee income in kind (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG030 -Total annual net self-employment income in cash (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG040 -Total annual net self-employment income in kind (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG050 -Value of agricultural products produced and used by household (2006) (2007) • FG070 -Unemployment benefits (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG080 -Old-age benefits (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG085 -Retirement grants (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG090 -Survivors' benefits (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG100 -Sickness benefits (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG110 -Disability benefits (including ghazi and honour pensions) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG120 -Education-related allowances (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) • FG125 -Other incomes (2006) (2007) (2008) The income items in household questionnaire, their codes and the years they are obtained are as follows: The pensions and survivor benefits and unemployment and sickness benefits are social transfers. However they are distributed to people on condition that people are registered workers and they have been working for a given period of time. As mentioned in Subsection 3.2.1, they are paid by Social Security Institution and they are not included in the social transfer figures that are given in Subsection 3.2.1. Therefore they are included under separate headings.
The disposable household income is included in the household data of SILC, with the code HG110. In data manipulations process, the different groups of income of individuals (starting with the letter F) belonging to the same household are summed together via a STATA code. Then, the household types of income (starting with the letter H) are added for each household. Thus, a sum of household income is calculated for each household. In the following calculations, both the total income calculated this way and the disposable income of the household already calculated and reported in surveys are used.
The next step is incorporating the size of household into the calculations. The size of household is important, because economies of scale are assumed. Deaton (1997) defines "public goods" in a household, which are offered to each member without decreasing the welfare of others. Therefore, the per capita income is not found by dividing the total income by total number of household members. Different equivalence scales are used in researches. OECD (2018c) defines in an annotation that three most commonly used equivalence scales are OECD scale (Oxford), modified OECD scale and square root scale. OECD scale and modified OECD scale assign decreasing coefficients for each additional member of the household and each child. In the present study, the square root scale is chosen. The household size is extracted from the data under individual register files for each year; all types of income and the total income as well as disposable income are divided by the square root of the household size.
In all these calculations households are weighted with respect to a weight parameter. It is important to weight the households with respect to a weight parameter because in surveys, each household represents a different number of households in the total population (Deaton, 1997) . This is due to the fact that selection probabilities differ across the groups of countries. Some households can refuse to answer the questions, or reaching some households can be more costly. Household weight parameter is necessary to prevent overrepresentation of some households and underrepresentation of other. The household weight parameter is included in the SILC data with the code HB040 and used in the calculations of the present study. With this data, four groups of calculations are completed for each year: calculation of Gini coefficient, calculation of shares of each income factor in total income, calculation of factor decomposition for income inequality and calculation of disposable income, social transfer income and financial income shares of population quantiles. Gini coefficient is calculated using the disposable income given in surveys.
The disposable income formula is given in the results as the sum of individual and household incomes minus transfers to other households (and alimonies paid for the years after 2008). The disposable income of each household is divided by the square root of the number of people The FASTGINI command in STATA is used. The Gini coefficients are given in Table 5 below. As can be seen in Table 5 , the income inequality in Turkey calculated with respect to SILC data tends to decrease since 2006. Inequality increased in 2009, following the crisis of 2007-2008. In 2014 and 2015, income inequality tends to increase again. Bükey and Çetin (2017) examine the factors of income inequality in Turkey, using time-series data covering the period 1980 and 2014. According to the results, growth and tax burden are not significant factors on Gini coefficient. Current account surplus is found to be positively related with Gini coefficient; thus increases the income inequality. A slight positive impact is seen between inflation rate and Gini coefficient. Lastly, the interest rate on deposits with 1-year maturity is found to have a slight positive impact on Gini coefficient. Before analyzing the contribution of different sources of income to income inequality, the weights of different sources of income in total income of households and the change of these weights in years should be analysed. For this aim, the shares of different sources of income in total income of households covered in the SILC survey, weighted with respect to the weight variable, are calculated for the years 2005-2015 and the results are given in the following Table 6 . According to the shares of income components given in Table 6 , labour earnings' share in total income increased, whereas share of entrepreneurship income decreased. Share of rental income remained around 2-3%. As explained in the previous chapter, with the decrease in real interest rates, the share of financial income decreased. Another explanation for the decrease in households' financial income is related to the composition of domestic debt stock with respect to holders. In 2000s, the share of retail investors in total domestic debt stock by government decreased and the share of banking sector and corporate investors increased significantly (Table 4 ).
An explanation for the increase in the share of labour income in total income is the decrease in unregistered labour in Turkish labour market since 2000s. The share of unregistered labour was more than 50% in total employment in the beginning of 2000s. In 2003, the ratio reached 56%. Then, it began to decrease steadily. In 2005, it became less than 50% and since 2012 the ratio is less than 40%. In 2017, the unregistered labour constituted 34% of total employment (TURKSTAT, 2018a). The rise in the ratio of registered labour also explains the increase in the share of pensions' and survivors' benefits, unemployment and sickness benefits in total income. As these kinds of social transfers are provided to registered workers and their relatives, it is expected that more people deserve the right to get these benefits when the share of registered labour is high.
The share of social transfers excluding pensions, survivor, unemployment and sickness benefits in total income increased until 2008, but fluctuated near 2% after 2008. As mentioned in Subsection 3.2.1., the ratio of social transfers excluding pensions and survivor, unemployment and disability benefits to total expenditures of the central government increased steadily in that period. Table  6 indicates that the increasing share of social transfers in government budget is not reflected in household budget.
In order to measure the contribution of each source of income to income inequality, STATA command INEQFAC is used. This command is based on the seminal work of Shorrocks (1982) . Shorrocks (1982) develops a method to measure the contribution of each factor of income to income inequality. In this method, the researcher measures proportionate contribution of any factor to total inequality. According to the method of Shorrocks (1982) , the contribution of an income component to the overall income inequality is calculated by aggregating different components of income over different individuals. If different components of income are denoted by k and individuals are denoted by i, aggregating a specific income component over individuals yields the following overall level for the income component k as follows:
Aggregating all income components yields total income as follows:
Given the definitions above, the contribution of each source of income is found by dividing the covariance of each income component with the total income by the variance of total income, as shown in the following equation:
The contributions of different sources of income to income inequality calculated in STATA according to this formula are given in Table 7 . Table 7 show that the main source of inequality in income distribution is the inequality of labour earnings and entrepreneur income. In the period covered by the data, the contribution of labour earnings and entrepreneur income to the overall inequality increased considerably. In 2006, 54% of income inequality was explained by labour earning and entrepreneur income, whereas in 2016, this ratio increased to 74%. The contribution of rental income and financial income to overall income inequality are higher than the shares of these income groups in total income. It is expectable, since the sources of financial income and rental income concentrate in the hands of high-income households. The data of banking accounts indicates that the banking deposits are also highly concentrated in Turkey. Banking deposits data are released by Banking Regulation and Supervision Agency (BRSA). According to the recent data (April 2018), 0.15% of residents who had deposits in banks in Turkey had a deposit of more than one million of Turkish Liras; and 97% of residents who had banking deposits had a deposit of less than ten thousand Turkish Liras. When the total amounts of banking deposits are examined, it is seen that the top 0.16% of the deposit holders, resident in Turkey, owned 54% of deposits whereas 97% of the deposit holders resident in Turkey owned only 3% of total deposits (BRSA, 2018). In a cross-country study of capital income and its impact on income inequality, Fräßdorf et al. (2011) , analysed the micro-data belonging to UK, US and Germany, using decomposition method of Shorrocks (1982) . The findings of the study are similar to the present study: household capital income has a higher contribution to income inequality than its share in total income, and its contribution to the overall inequality is related to the share it has in total income.
Findings summarized in
The contribution of rental income and financial income to income inequality decreased within the given period. This result is not surprising because the shares of financial income and rental income in total household income also declined. As mentioned in Subsection 3.2.2, the government debt, both domestic and external, decreased in the period after 2001. This implies that interest revenue from public bonds decreased within the period. The financial income of households, defined by the related variable (HG080) in SILC data, includes property return from all financial assets, not only from the government bonds. Unfortunately, the participants are not asked about the details of the financial assets they hold. Therefore, the decrease in the contribution of the financial income to the overall inequality and decrease in government debt and interest payments, and in real interest rates, occurred simultaneously.
The pensions and survivor benefits, unemployment and sickness benefits contribute to the income inequality positively. Although they are expected to decrease the income inequality but it is not the case. This can be attributed to the fact that only registered workers and their relative gain right for pensions and survivor benefits and the unemployment benefits and sickness benefits are paid to unemployed or sick workers only if they are (or were) registered to the social security system for a given period of time. In addition, unemployment benefits are paid for a limited time, determined by the period of registered work of the related worker. In such an environment, unregistered workers, or part-time, seasonal workers etc. who already constitute the more fragile portion of the workers cannot benefit from these kinds of social transfers. Social transfers excluding the pensions and benefits improved the income distribution, very slightly, in the majority of years within the covered period. The improving effect of social transfers increased in recent years, except 2015. As demonstrated above, Gini coefficient also increased in 2015.
The SILC data includes total household disposable income, already calculated in the data released by TURKSTAT. Disposable income includes the types of income listed above and a few types of expenditures (some taxes, transfers to other households, alimonies paid etc.) are subtracted from income. In order to analyse the financial income and social transfer income of people belonging to different percentile groups of income, the STATA command PSHARE is used. The total number of households is separated into 10% quantiles, and their share in total financial income and social transfers are calculated. In Table 8 below, results of three selected years (2005-2010-2015) are shown.
The distribution of capital income and social transfers among income groups implies that the financial income is distributed more disproportionately than the disposable income. The financial income is earned by high-income groups. Another result implied by this distribution is that social transfers in Turkey are not well-designed to improve the income inequality. The high-income groups obtain social transfers in high proportions with respect to their high incomes. 
Conclusion
Since 2000s, debt stock and net borrowing of public sector in Turkey decreased in terms of their ratios to GDP. The decrease is observed both in the domestic debt and in the foreign debt of the public sector. The decrease in borrowing demand by the public sector results in decrease in the cost of borrowing. Since public sector's borrowing demand is an important determinant of real interest rate, the cost of borrowing would decrease for the whole economy due to the crowding out effect. Although the public sector debt stock and new borrowing declined in 2000s (both in total revenues and with respect to GDP), the fixed capital investment by the government increased since 2004. This public investment is not debt-financed type of investment. On the other hand, the share of taxes in central government budget increased. Finance of public investment can stem from this increase. It is hard to classify the social transfers by public sector, because social benefits are mainly entitled to those in formal labour market for a long period of time. The social transfers by central government, apart from transfer payments managed by Social Security Institution, increase steadily, but they constitute a very small part of total expenditures. As indicated in this chapter, the contribution of this kind of social transfers to improvement of income distribution is very limited. While the share of social transfers increased in the total expenditures of central government budget increased, the share of interest payments in total expenditures decreased. It can be concluded that reducing the burden of interest payments on the budget can allow for government policies to improve the income distribution. The decreasing borrowing demand of public sector and decreasing real interest rate are reflected in the decreasing financial income of households. Financial income is concentrated in the hands of highest income groups. Therefore high borrowing demand and high amounts of interest payment by the public sector contributes to that concentration. Decreasing share of financial income led to decreasing contribution of financial income to the income inequality. Therefore it can be concluded that less borrowing demand by the public sector as a cyclical policy has the potential to improve the income distribution.
